Background: Incomplete resection of Hirschsprung's disease (HD) at the transition zone (TZ) may result in postoperative obstruction. However, histologic criteria of TZ are not well established. Recently, Calretinin has been suggested as an efficient tool to diagnose HD in mucosal biopsies. We utilized Calretinin and Peripherin, a novel but not quite validated marker for neurofilament of peripheral nervous system, to perform a morphometric study of TZ on pull-through specimens. Design: Fourteen pull-through cases for HD were retrieved (2010)(2011)(2012)(2013)(2014). Aganglionic zone (AG), TZ, and normal zone (NL) were mapped. The TZ was defined as the 3 cm zone proximal to the first appearance of submucosal ganglion cells. Representative tissue blocks from the three zones were stained for Calretinin and Peripherin. All H&E and immunostained slides were scanned by Nanozoomer Digital Slide System. The number of submucosal ganglia with hyperganglionosis (≥8 ganglion cells) was counted. The thickness of ten random submucosal and ten myenteric nerve plexuses were measured on digitalized slides (definition of 0.1 µm) at 20X resolution. Results: The patients consisted of ten male and four female. Their ages ranged from 6 days to 39 months (mean age 4.5 months). The number of submucosal hyperganglionic ganglia was 3.6/cm in NL, and 2.1/cm in TZ (p=0.036). The submucosal nerve thickness did not show statistically significant difference between the TZ (average 27.49 µm) vs NL (average 24.95 µm). The submucosal nerve thickness was significantly thicker in AG (average 33.28 µm) compared to NL (p=0.025). All submucosal nerve plexuses in TZ were less than 40 µm. The thickness of myenteric nerve plexuses was highly variable independent of the zone. Both Calretinin and Peripherin highlighted ganglion cells, and myenteric and submucosal nerve plexuses. Calretinin was more sensitive in visualizing mucosal nerve fibers of TZ and NL compared to Peripherin. The degree of Calretinin immunostaining in the mucosal nerve fibers was not significantly different between TZ vs NL.
other severe complications. Somatic NRAS Q61 and BRAF V600E mutations occur in GCMN/NCM. No effective chemotherapy treatment is available. We describe the successful treatment in vitro of nevocytes from a massive GCMN/NCM. Design: A Caucasian male was born with a GCMN massively involving his entire trunk, and multiple "satellite" lesions. Brain MRI showed characteristic NCM findings. Histology of the nevus resection was reviewed and fresh nevus samples were grown in primary cultures. DNA was extracted from nevus tissue, blood and cultured cells. Results: Histology showed a GCMN with massive involvement of subcutis, dermis and dermoepidermal junction. IHC for melanocytic and neural crest cell markers (MiTF, CD56, DCT) were positive in histologic sections and cell cultures. PCR of DNA from nevus tissue, blood and cultured nevus cells showed heterozygous mutation of NRAS Q61K, confirming the NCM nature of the cultured cells. Primary cultures were treated with histone deacetylase inhibitor Trichostatin A (TSA). Cell survival was determined by MTT assay. TSA treatment suppressed MITF expression assessed by Western blot, and induced cell death in a dose dependent manner with an ED 50 of 1µM. Conclusions: HDAC inhibitors like TSA are able to induce cell death in NCM cells in vitro. Suppression of MITF expression by HDAC inhibitors could be an effective therapeutic approach against symptomatic NCM.
H-RAS Mutation Is the Key Molecular Feature of Pediatric Bladder Cancer
Mireia Castillo-Martin, Ana Collazo Lorduy, Nataliya Gladoun, Grace Hyun, Carlos Cordon-Cardo. Icahn School of Medicine at Mount Sinai, New York, NY. Background: Bladder cancer is a rare entity in the pediatric population making it difficult to define surveillance protocols and long term outcomes. Notably, almost all pediatric tumors are low grade and non-muscle invasive and do not recur. In order to explain the source of the different natural history between pediatric population and adults, we hypothesized that pediatric bladder cancer may potentially stem from different molecular pathways than its adult form. Our main objective was to study the most commonly altered genes in bladder cancer using mutational and immunohistochemical (IHC) analyses. Design: Formalin fixed paraffin-embedded (FFPE) tissues of bladder tumors from three pediatric patients were retrospectively identified at the Columbia University pathology archives (1990-present) and re-evaluated. Clinical data was reviewed. DNA was extracted from the FFPE blocks with a Qiagen kit and the most well-known mutated spots of FGFR3 (exons 7, 10 and 15), H-RAS (exon 1), and PI3K (exons 9 and 20) were assessed by PCR amplification and Sanger sequencing. IHC analysis was performed using the standard avidin-biotin procedure with antibodies against p53, Pten, Rb, EGFR, Her2Neu to test their expression status. Finally, proliferative rate was assessed by Ki-67 IHC. Results: Two patients had low-grade Ta bladder cancer, whereas the other tumor was classified as a Papillary Urothelial Neoplasm of Low Malignant Potential (PUNLMP). Two patients were female and one was male. The ages at diagnosis were 13, 11, and 17. None of the tumors recurred with a mean follow-up of 5.2 years (Range: 1.5-8.0 years). Interestingly, all the specimens showed H-RAS G12V mutation, whereas they were characterized by wild-type FGFR3 and PI3K. Nuclear p53 was not detected, while PTEN and Rb expression were diffusely maintained in the cytoplams and nucleus, respectively. EGFR was homogenously expressed in the membrane of the tumor cells in the three cases, and Her2Neu was negative. The proliferation rate was very low in all cases (<5%). Conclusions: Pediatric tumors arise from alteration of a pathway that is not initiated by the most commonly described FGFR3 or p53 mutations, but by H-RAS mutations. This distinction may explain the relatively few recurrences seen in the pediatric population. Molecular investigation of larger series of pediatric tumors is warranted, and will aid in determining the clinical follow up, if any, needed in this rare entity. Background: Intrauterine passage of meconium is common, occurring in approximately 10-15% of term births. Uncommonly, longstanding meconium may be associated with umbilical vascular myonecrosis and vasoconstriction. This under-recognized lesion has been associated with adverse perinatal outcome. Design: This is a retrospective study of 481 placentas;139 with meconium-fi lled macrophages in the umbilical cord with associated myonecrosis (MMUNec), 139 with meconium in fetal membranes (MM), 62 with meconium in the cord without myonecrosis (MMU) and 139 controls without meconium (NoM) all of which were matched for gestational age (GA). We studied clinical and histologic factors including: clinical meconium (CM), Apgar scores (AS), fetal distress (FD), intrauterine growth restriction (IUGR), intrauterine fetal demise (IUFD), chorioamnionitis (CA), cord complications (CC), malperfusion (MP), thrombosis (FVT), chorangiosis (Chr) and nucleated red blood cells (NRBC). Median maternal age was 33.2 yrs; median GA was 39.4 wks. Data was analyzed by Chi-Square, ANOVA and Fisher exact test using SPSS software. 
Results

Conclusions:
In conclusion, the fi nding of MMU or MMUNec, albeit subtle, is of clinical importance. A history of meconium discharge should trigger a meticulous search for MMU and particularly MMUNec. The latter is associated with adverse clinical outcome such as IUGR, IUFD, FD, low Apgar scores and placental lesions associated with hypoxia (NRBC and Chr). In addition, CA is signifi cantly more common in all meconium groups compared to controls, which raises questions on the relationship of ascending infection to meconium discharge. Erika Egal, Maria Heloisa Blotta, Harim dos Santos, Maria del Carmen Guillen, Fernanda Mariano, Albina Altemani. UNICAMP, Campinas, SP, Brazil. Background: Placental chronic villitis has been associated with the transmission of infection between mother and fetus as well as with the maternal immune aggression of fetal tissues. In infl amed villi, most of the immune cells have been found to be of maternal origin. Intercellular adhesion molecule-1 (ICAM-1), a transmembrane glycoprotein, is expressed constitutively on the cell surface of a variety of cell types. The expression of ICAM -1 on the immune cell induces cell-cell adhesion allowing intercellular communication, T cell-mediated defense mechanism, and infl ammatory response. On the other hand, regulatory T cells (Tregs), an immunosuppressive cell population, has been reported to be increased during pregnancy and it is important in allowing tolerance to the semi-allogenic fetus. The objective of this study was to quantify Treg cell population and ICAM-1 expression on immune cells in chronic villitis. Design: We examined 10 cases of chronic villitis (all without an identifi able etiologic agent) using ICAM -1, CD45, CD3, CD68, and FoxP3 (the most specifi c marker of Treg cells) in serial tissue section. These cells were subdivided according to their location in infl amed villi: a) within the infl amed villi and b) outside the infl ammed villi.
Expression of FoxP3+ and ICAM-1 on Inflammatory Cells in Chronic Villitis
Results: Large amounts of CD45, CD3 and CD68 were found within the infl amed villi and forming perivillous aggregates attached to areas of trophoblastic loss. FoxP3+ Treg cells represented from 5% to 10% of immune cells and were observed mainly within the villi. Design: 54 sacrococcygeal teratoma specimens from 52 patients were identifi ed and available follow up information was obtained. The slides were reviewed to confi rm the diagnosis and grade, using the ovarian teratoma grading system. Fluorescent in situ hybridization analysis was preformed to identify i(12p) abnormalities on paraffi n blocks. Results: Among the 48 pediatric patients, there were 44 teratomas and 4 tumors with teratoma and yolk sac tumor (1 of which also had primitive neuroectodermal tumor). The teratomas included 37 mature teratomas and 11 immature teratomas (4 grade 1, 2 grade 2, and 5 grade 3). The 44 teratomas lacking a yolk sac tumor component were all negative for i(12p). The 4 tumors with a yolk sac tumor component were all positive for i(12p). The 4 adult cases all lacked nonteratomatous germ cell tumor components, immature elements, and i(12p). Follow up information was available for 32 patients. Two patients with teratoma had recurrence, but were alive with no evidence of disease after long-term follow up. One patient with teratoma and yolk sac tumor had recurrence 7 months after resection. The other patients were alive with no evidence of disease at last follow up.
Conclusions:
The i(12p) abnormality was not observed in the 4 adult sacrococcygeal teratomas. The i(12p) abnormality was detected in 8% (4/44) of pediatric sacrococcygeal germ cell tumors, but only in those with a nonteratomatous component. This is similar to the fi ndings in ovarian teratomas with and without a nonteratomatous component. These cytogenetic fi ndings suggest that pediatric sacrococcygeal teratomas should be considered two distinct groups, those with and those without other components, and that each group has a distinct molecular pathogenesis.
Immunohistochemical Characterization of Inflammatory Infi ltrates in Pediatric Chronic Cardiac Allograft Rejection
Alexander Gallan, M Kamran Mirza, Aliya Husain. University of Chicago, Chicago, IL.
Background: Approximately 250-300 pediatric heart transplants are performed annually worldwide. Chronic cardiac allograft rejection, also known as cardiac allograft vasculopathy (CAV), is a leading cause of graft loss and is characterized by coronary artery intimal thickening, luminal fi brosis, and endotheliitis. The risk of CAV development is signifi cantly lower in pediatric vs. adult patients (15% vs. 50% at 5 years post-transplant). Mixed humoral and cell-mediated alloimmune response to the graft is thought to be a major pathogenic mechanism of CAV, however there is a paucity of data comparing the infl ammatory infi ltrate in pediatric and adult heart allografts. The goal of our study was to characterize the immunohistochemical composition of the intimal and perivascular infl ammatory cells in pediatric vs. adult CAV.
Design:
We identifi ed all four post-mortem cases of CAV at our institution from 2005-2013 in orthotropic heart transplant patients under 21 years old who received standard triple immunosuppression and surveillance biopsies. Immunohistochemical stains for CD3, CD4, CD8, and CD20 were performed. Infl ammatory infi ltrates were identifi ed as either intimal or perivascular, and the average number of cells per high power fi eld (400X) staining positively for CD3 and CD20 were counted for both intimal and perivascular locations. The ratio of CD8+/CD4+ cells was also determined. Results were compared to those of the four most recent adult autopsy CAV cases. 
Conclusions:
Our results suggest that cell-mediated immunity plays a role in cardiac allograft vasculopathy, and that children and adults mount different infl ammatory reactions to the graft. Compared to the adult patients, pediatric patients with CAV had a more robust intimal T cell response but a more modest perivascular B cell infi ltrate. This may represent humoral immaturity in these younger patients and contribute to less allo-humoral damage and the lower rate of CAV seen in children. Susana Galli, Jason Tilan, Arlene Naranjo, Collin Van Ryn, Chao Yang, Jessica Tsuei, Emily Trinh, Joanna Background: Wilms tumor (WT), or nephroblastoma, is the most common pediatric renal malignancy, with propensity for local recurrence and metastasis for which currently there is no targeted therapy. Receptor tyrosine kinases (RTKs) have been shown to play a role in a variety of cancers, such as the targeting of HER2 in breast cancer by monoclonal antibodies. ROR2 is a membrane-bound RTK which has recently been shown to be expressed in several malignancies, and has been found to have a protumorigenic effect using in vitro and xenograft models. ROR2 is also expressed in the metanephric mesenchyme of the embryonic kidney, the histomorphology of which is recapitulated by WTs. The role of ROR2 in WT has yet to be described in the literature. were the low level biopsies as ratified by Calretinin immunohistochemistry. Extra care was needed in the interpretation of 114 (27%) biopsies from neonates as the AChE fibers were fewer and less thick. Four false positive cases due to over incubation during staining were identified by lack of correlation with clinical presentation and sorted by repeat staining. 24(16%) doughnuts sampled during anastomosis showed abnormal innervation involving more than one quarter necessitating a second doughnut examination more proximally.
Association of Neuropeptide Y (NPY) and Its Receptors With Prognostic Factors and Survival in Neuroblastoma Patients
Conclusions:
The rapid improvised AChE staining on non-snap frozen sections of rectal biopsies for diagnosing HD is user friendly, economical, with faster TAT, 100% specificity and near 100% sensitivity. Even low level and inadequate biopsies turned to be diagnostic with this technique. Hence our improvised AChE histochemistry technique has helped to make primary intraoperative diagnosis of HD and thus save colons in 65% of children suspected of HD.
Erythroid Gene Expression in Diamond-Blackfan Anemia
Cassie Lee, Elizabeth Moschiano, Paul Pattengale, Matthew Oberley. Children's Hospital Los Angeles, Los Angeles, CA. Background: Diamond-Blackfan Anemia (DBA) is a congenital ribosomopathy characterized by reticulocytopenia, macrocytic anemia, and a predisposition to malignancy. In 60-70% of patients, somatic mutations in 11 genes involved in ribosome biogenesis underlie the clinical phenotype. It is not clear why these mutations specifically affect the erythroid lineage. Somatic mutations in GATA1 have been identified in rare cases of DBA which result in decreased GATA1 protein levels. It was shown that GATA1 expression was also decreased in DBA patients with RBS19 mutations, suggesting a mechanism for the specific erythroid defect. To further characterize the specific erythroid defect, we have examined the immunophenotypic expression of erythroid antigens in erythroid precursors (EP) in DBA patients. Design: Cases of DBA were identified from the files of Children's Hospital of Los Angeles (CHLA). All patients had macrocytic anemia, reticulocytopenia, and severe erythroid hypoplasia in the diagnostic bone marrow evaluation. Immunohistochemical (IHC) evaluation of E-Cadherin, CD71, Hemoglobin A, and Parvovirus B19 was performed. GATA1 IHC assessment of the bone marrow biopsies is currently in progress. Results: 7 patients were identified from CHLA; 6 male and 1 female. The median age of patients at diagnostic biopsy was 7.4 months (+/-5.5), and the median length of followup was 147 months (+/-74; 2 patients lost to followup). Of patients for which data is available, only 1/5 improved with steroid treatment, while 4/5 required lifelong transfusion. 1 of 2 patients who received a BMT died of transplant related complications.
1 of 5 patients developed a secondary malignancy (osteosarcoma). Bone marrow aspirate findings showed a median of 0.3% (+/-0.3) EP at diagnosis. Mean lymphoid component was markedly increased at 44.4% (+/-10.5). Bone marrow biopsy confirmed erythroid hypoplasia in 7/7 biopsy sections examined. IHC showed E-cadherin staining of EP in all 7 cases providing a means for quantitation. All of the bone marrow biopsies showed significantly less than 1% EP except in the steroid responsive patient who had 3-5% EP. IHC for CD71 identified slightly fewer EPs, while Hemoglobin A was largely negative. Parvovirus IHC was uniformly negative in all patients. Conclusions: 1. Evaluation of EP marker expression suggests E-cadherin is the ideal marker to quantitate erythroid precursors in patients with DBA. 2. The patient responsiveness to steroids may be related to the quantity of EP present in the bone marrow at diagnosis. 3. Patients in our DBA series all uniformly had an increased lymphoid component. Conclusions: A significant association between development of recurrence and presence of LVI, intermediate/high MKI and post therapy tumor morphology is seen in PTNBs.
Our findings indicate that detailed evaluation of PTNBs, similar to that performed on pre-therapy NBs, provides important prognostic information and should be detailed in pathology reports on such residual tumors.
Association of Increased Baseline D-Dimer With Incidence of Thrombosis Based on Autopsy Findings in Pediatric Patients on Extracorporeal Membrane Oxygenation
Christina Otterness, Esther Soundar, Karen Eldin, Jun Teruya. Baylor College of Medicine, Houston, TX; Texas Children's Hospital, Houston, TX. Background: Pediatric patients requiring extracorporeal membrane oxygenation (ECMO) are at increased risk for serious bleeding and/or thrombosis. The extracorporeal circuit provides a massive surface area that may activate the coagulation system therefore patients on ECMO routinely receive anticoagulation. Although coagulation parameters are closely monitored while on ECMO, their derangement is obvious only when a disastrous hemorrhagic or thrombotic event occurs. However, it would be a great benefit if laboratory test(s) could predict hemostatic alterations and alert clinicians of impending hemorrhage or thrombosis. Design: A retrospective chart review was performed to identify patients that died while receiving ECMO or within 24 hours of the discontinuation of ECMO and had an autopsy performed between 2006 and 2014 at a single pediatric hospital. Demographic and clinical variables, baseline and post-initiation clinical lab data including PT, PTT, fibrinogen, D-dimer, platelet count, anti-Xa, antithrombin, and plasma free hemoglobin were extracted from the electronic medical records. The autopsy reports were reviewed to identify any organ(s) that had evidence of thrombosis or hemorrhage. Non-parametric analysis was done to evaluate the association between the laboratory variables with hemorrhage or thrombosis. Results: Thirty patients [age 0.46 years (0.08-3.41), males 16 (53.3%)] were identified and of these, 29 patients (97%) were noted to have hemorrhage in at least one organ system on autopsy. Thrombosis was identified in 17 (57%) of the patients. Thrombosis was associated with hemorrhage in 16 of 17 cases (94%). Laboratory data in patients with thrombosis compared to patients without thrombosis showed increased baseline D-dimer levels Conclusions: An increased baseline D-dimer level may be a risk factor for thrombotic complications during ECMO. Patients with thrombosis also tended to have increased plasma free hemoglobin levels and lower post-initiation anti-Xa levels, but without reduced organ hemorrhage at autopsy. Background: Transaldolase (TAL) is a key enzyme in the non-oxidative phase of pentose phosphate pathway (PPP). TAL deficiency is an autosomal recessive disorder with a wide range of non-specific manifestations including growth retardation, myocardial hypertrophy, and neonatal liver disease ranging from steatosis to cirrhosis to early development of hepatocellular carcinoma. In these cases, the identification of liver disease often involves liver biopsy. The diagnosis of TAL deficiency relies on laborious techniques, including urine biochemical analysis followed by genetic analysis of the TALDO1 gene. TAL immunohistochemistry (IHC) has been widely used in animal studies and anti-human TAL antibodies are commercially available. However, its usefulness in diagnosing TAL deficiency in liver specimens has not been described. In this study, we describe the usefulness of TAL IHC in identifying TAL deficiency. Design: With IRB approval, three TAL-deficient liver samples (two liver biopsies and one liver explant) and ten normal liver controls were obtained from our surgical pathology archives. TAL-deficient cases were siblings who were previously diagnosed by whole exome sequencing. Following antigen retrieval in ULTRA Cell Conditioning Solution (ULTRA CC1), slides were stained with anti-transaldolase antibody (rabbit polyclonal Ab, dilution 1:100, Abcam, Cambridge, MA) on an autostainer (Ventana Benchmark Ultra, Tucson, AZ). Results: TAL immunohistochemistry of control cases resulted in strong nuclear and weak cytoplasmic staining of the hepatocytes. In contrast, TAL immunohistochemical staining was negative in all three cases with TAL deficiency.
Conclusions: TAL immunohistochemistry successfully identified cases of TAL deficiency. This approach offers a quick and inexpensive screening tool in the subset of pediatric patients with liver disease of unknown etiology. Background: Twin-to-twin transfusion syndrome (TTTS), an often fatal complication of twin pregnancy affecting up to 15% of monochorionic diamniotic twin pregnancies, results from an unequal sharing of blood across placental vascular anastomoses between twins. The current therapy of choice for TTTS is selective fetoscopic laser photocoagulation (SFLP) and interruption of anastomoses. After SFLP, TTTS recurrence affects up to 16% of cases and heralds a poor outcome. Previous work in the area of TTTS placental pathology has focused largely on angioarchitecture exclusive of SFLP treatment. Design: Case histories were gathered on monochorionic twin placentas from women with high-risk twin gestations (n=38); 28 cases were treated by SFLP for TTTS (n=22) and associated conditions and 10 were untreated. All placentas were evaluated by gross and microscopic evaluation, including ex vivo vascular injection studies. Areas distant from and at SFLP sites were sampled for microscopic evaluation. Additional studies included immunohistochemistry (IHC) to assess the evolution of vascular and metabolic changes after SFLP (VEGF, PEDF). Results: Within the cohort, there was a higher than expected rate of co-morbidities such as obesity, diabetes, and smoking. Several placentas were small for gestational age (14% of those without remote IUFD). There was abnormal umbilical cord insertion in most cases (68%). Intravascular calcifications were commonly present in cases both with and without SFLP. Within hours or days after SFLP, cases showed early wedge infarcts with necrosis (4/22). There were remote wedge infarcts and a stippled border of calcification days to weeks after SFLP (6/22). Many weeks later, chorionic vessels at SFLP sites displayed remodeling and medial hypertrophy (8/22). There was a relative increase in expression of the pro-angiogenic factor VEGF in TTTS chorionic villi, but antiangiogenic factor PEDF was relatively low.
Conclusions:
In this cohort of women with TTTS-affected pregnancies, metabolic co-morbidities were prevalent (61%), suggesting an association between TTTS development and abnormal maternal metabolism. The vascular changes associated with SFLP sites over time show that while superficial, ablation by SFLP yields dynamic vascular adaptation rather than static disrupted perfusion. Disparate VEGF and PEDF expression reflect a pro-angiogenic phenotype in TTTS vasculature. Background: In the recent years there has been an increasing trend in utilization of the Whole slide imaging (WSI) technology in pathology practice. WSI has been successfully used in education; research; image analysis; for primary diagnosis as well as in consultations and quality assurance. The aim of this study is to test the practicality and feasibility of using WSI in diagnosis of Pediatric tumors and tumorous lesions. Design: Sixty tissue biopsies (core as well as excisional) and resections from patients less than 15 years old were selected from 2011 to 2014 from the Pediatric Hematooncology, and Pediatric surgery multidisciplinary team meetings cases with wide spectrum of diagnoses. These cases had been diagnosed by multiple pathologists in our institution. Three pathologists reviewed the formalin fixed paraffin embedded tissue sections of the cases using WSI technology at 20X magnification. Then, after a washout period of 2 weeks the three pathologists reviewed the same cases using light microscopy. The original clinical information was available, but they were blinded to the primary light microscopic diagnosis and interpretation. The WSI based diagnoses were compared with light microscopy diagnoses and classified as concordant, mildly discordant (without clinical implications) and discordant (with clinical implications).
Results: Different outcomes of WSI and Glass Slides for diagnosis of Pediatric tumors and tumorous lesions are shown in Table 1 . 
Diagnosis of Pediatric tumors and tumorous lesions may be done using WSI within an acceptable range of diagnostic accuracy. Some difficulties that can be encountered in the assessment may overcome by scanning at higher magnification (x40 instead of x20) and possibly by using Z-stack function. We believe that with further training and improving of WSI technology, it might be possible to implement WSI in diagnosis of pediatric lesions.
